Prevent RNase contamination. When working with RNA it is essential to avoid contamination with RNase. Please follow these precautions: Use RNase-free virgin plastic ware. Use RNase-free solutions (Note: all traces of DEPC must be removed to avoid degradation of Cy dyes). Do not handle tubes or reagents with ungloved hands. Clean the inside and the outside of the barrel of micropipettes and/or use barrier tips. It is recommended to aliquot your solutions when receiving them to reduce multiple user contamination.
Reduce the degradation of dNTPs. Repeated freeze thaw cycles result in progressive breakage of phosphate bonds and consequently lower labeling efficiency. Store dNTP solutions at -20 o C in small aliquots, and Cy-dNTP solutions in single use aliquots at -20 o C protected from light.
Reduce the degradation of fluorescent dyes. Alexa Fluor® dyes are susceptible to photobleaching and oxidation. Protect dyes from light --store in the dark, work in low ambient light, and wrap tubes in foil. If using DEPC-treated solutions make sure all traces of DEPC are removed by autoclaving. If using MilliQ water in post hybridization washes make sure the MilliQ system is well maintained -it has been reported that water from poorly maintained systems can increase background intensity readings when scanning your microarray.
Prevent physical damage of microarrays. The DNA spots are not visible on the surface of the slide and are very easily scratched. On DGRC microarrays the DNA is printed on the same face of the slide as the barcode label. Never touch surface of the microarray -handle slides by grasping the barcode end of the slide with clean forceps. Before starting, check the following:
MATERIALS
• Make sure the vacuum centrifuge refrigerator is on.
• Leave out DEPC-H 2 O during 3-hr. incubation.
• After the First-Strand cDNA Synthesis 3-hr. incubation, thaw DMSO and 2x
Coupling Buffer.
First-Strand cDNA Synthesis
The following reaction converts 20µg of RNA to first strand cDNA. 
5.
Mix gently and collect the contents of each tube by briefly centrifugation. Incubate at 46°C for 3 hours.
6.
Proceed directly to Hydrolysis and Neutralization.
Hydrolysis and Neutralization
These steps degrade the original RNA.
1. Add 15µL of 1N NaOH (1M NaOH) to each reaction tube from the First Strand cDNA synthesis reaction. Mix thoroughly.
2.
Incubate tube at 70°C for 10 min.
3. Add 15µL of 1N HCl (1M HCl) immediately after the 10min incubation to neutralize the pH and mix gently.
4.
Proceed directly to Purifying First-Strand cDNA.
Purifying First-Strand cDNA
These steps purify the sample by removing any contaminants from the amplified cDNA.
Note: Make sure the isopropanol/ethanol has been added to the buffers. (See Preparations.) Thaw DMSO,
Coupling Buffer, and DEPC-treated Water.
1. Add 700µL to 1.5mL DNase-free tube. Pipette reaction product to buffer tube.
• Rinse 200µL tube with the binding buffer to transfer residual reaction product.
• Vortex and centrifuge briefly.
2.
Load binding buffer/cDNA to Low-Elution Spin Column (pre-inserted into collection tube).
3.
Centrifuge at 3,300 x g for 1 minute. Discard flow-through.
4.
Add 600µL Wash Buffer to Spin Column inserted in same collection tube.
5.
Centrifuge at maximum speed (16100 x g) for 30 sec. Discard flow-through.
6. Centrifuge at maximum speed (16100 x g) for 30 sec, using same collection tube.
7.
Transfer Spin Column to amber collection tube. Discard clear collection tube.
8. Add 20µL of DEPC-treated water to center of the Spin Cartridge.
9.
Incubate for 1 minute.
10.
Centrifuge at maximum speed (16100 x g) for 1 minute. The eluate contains your purified cDNA.
11.
Remove 1µL from each sample of purified cDNA, dilute with 2µL of DEPC-treated H 2 O. This will be used later for quality control.
Labeling with Fluorescent Dye
These steps label the amino-modified cDNA with the Alexa Fluor® dyes.
Note: Remove the appropriate Alexa Fluor® dye vials and DMSO from -20°C storage.
Note: DMSO is hygroscopic and will absorb moisture from the air, which react with the dyes to reduce the coupling efficiency. So, warm DMSO to room temperature before use and keep the cap closed on the vial when not in use.
1.
Add 2µL of DMSO directly to each dye vial, vortex and centrifuge. Let mixture re-suspend for several minutes.
Note: Dyes are photosensitive, so keep dyes in the dark when at all possible.
2.
Dry purified first-strand cDNA to 3µL in a speed vac at medium heat for 10 min.
3.
Centrifuge Alexa Fluor dye tubes and buffer tube.
4.
Add 5µL of 2x Coupling Buffer to the cDNA tubes.
5.
Add 2µL of dye/ DMSO solution to each tube. Without changing tip, increase pipette volume to 10µL. Pipette contents of the tube. If contents are less than 10µL, add 1µL of DEPCtreated water at a time until the final volume is 10µL. Mix by pipetting up and down slowly 3 times.
6.
Mix samples by vortexing and centrifuge briefly.
7.
Incubate at R.T. for 1hr. and then at 4°C in the dark overnight.
Note: Invitrogen Protocol states to incubate at RT for 1-2 hours, and that it can be stored overnight.
8.
Go to Purification of Labeled cDNA after the dark incubation.
Note: This is a good spot to make the agarose gel and start pre-hybridizing the microarray slides. Go to Quality Control and Pre-Hybridization, respectively, for instructions.
Before proceeding, check the following:
• Thaw DEPC-H 2 O, Cot-1 DNA, Hyb. Buffer Stock Soln., Formamide.
• Heat water bath to 42 -50°C. Make Pre-Hyb. Buffer suspending I-block in water bath.
• Make agarose gel w/o EtBr -refer to "Quality Control of Labeled cDNA Samples".
Purifying Labeled cDNA
These steps purify the labeled cDNA by removing any non-bound dyes.
1. Add 700µL binding buffer to 1.5mL amber tube with labeled product.
2.
Load cDNA/buffer to Low-Elution Spin Column (pre-inserted into collection tube).
3. Centrifuge at 3,300 x g for 1 minute. Discard flow-through.
4.
5.
6.
Centrifuge at maximum speed (16100 x g) for 30 sec, using same collection tube.
7.
9.
10.
11.
Remove 1µL from each sample of purified labeled cDNA, dilute with 2µL of DEPC-treated H 2 O. This will be used later for quality control.
Quality Control of Labelled cDNA Samples (Q.C.)
1. Agarose Gel Electrophoresis a. Prepare a 0.6% w/v agarose gel in 1X TAE without EtBr or Sybr Green Staining.
i. Use 0.78g agarose in 30mL buffer b. Combine 1µL cDNA to 1µL 10% phicol and 1µL labeled cDNA to 1µL 10% phicol.
Note: Do not use normal loading buffer containing Bromophenol Blue or Xylene Cyanol, which will interfere with the detection of the dye fluorescence.
c. Load samples into gel and an aliquot of loading buffer containing Bromophenol Blue into a side well.
d. Separate the diluted samples on the agarose gel in mini-gel chamber (at 7.5V/cm) in 1X TAE for about 1 hour.
i. Protect the samples from light during Electrophoresis.
ii. Let electrophoresis proceed until the top (purple) band of the Bromophenol marked dye has proceeded about ¼ -¹⁄3 of the gel length and the bottom (blue) band has proceeded just past half-way.
e. Scan the gel with a Typhoon Variable Mode Imager. Detect Alexa555 by excitation with 532 nm laser and using emission filter 555BP20. Detect Alexa647 by excitation with 633nm laser and using emission filter 670BP30. Set PMT to 700V, focal plane to +3mm, 200 pixels, and use normal sensitivity.
Optional: Estimate the success of purification step. Take samples before and after purification of the labeled cDNA and separate them on the same gel.
f. Use "Image Quant" to measure incorporation in banding-region. We use "Volume" measurement option. There is no need to "separate" the images.
i. View: Gray Scale, Side by side ii. Draw rectangle around all of the major bands--use the same rectangle for all gel-image quantifications to make comparisons across labeling rxns.
iii. Select "Volume Report" under ? menu. Click Display, Okay. Double click on spreadsheet, which exports data to Excel and save data in Excel.
2. A reading of 1.5 µL of each sample should be run on the Nanodrop spectrophotometer to determine the labeling efficiency and sample purity. Select the microarray module. Choose "Print Screen" to print the graph of the absorbance spectrum. Verify blank by measuring a water sample. The graph should follow baseline almost exactly. 
Pre-Hybridization
These steps prepare microarrays for hybridization and reduce background.
1.
Scan slide before Pre-Hybridization, and record any significant background.
2.
Incubate arrays at 47.5°C (42°C-50°C) for at least 1 hour in a solution of the following: Note: It is important to make certain all SDS has been removed during wash.
• Tubes 1 & 2: Invert tubes for 1 min. at the beginning and end of 5 min. Place on shaker during intervening time.
• Tubes 3 & 4: Invert tubes constantly.
4.
Immediately, dry the slides by centrifuging at 500 x g for 3-5 min.
Note: Slides should be hybridized within 1 hour of drying.
5.
Scan slide and record background reading.
Hybridization
These steps hybridize the labeled cDNA to the microarray.
1.
Pre-warm the microarray slide on a slide warmer at approximately 42°C.
Note: This step is optional, but we find it easier to load the hybridization mixture onto a pre-warmed slide, because the hybridization solution is less viscous at higher temperature.
2.
Dry pooled labeled cDNA samples down to 10.4µL, using a Speed Vac.
3.
Create the Hyb Buffer solution as follows to create a solution of 50% formamide, 5X SSPE, 0.1% SDS, 0.1 mg/mL nucleic acid blocker: 
4.
Incubate the buffer/cDNA solution at 95°C for 2 min.
5.
Assemble the hybridization as follows:
• Place the pre-hybridized slide DNA-side up on a dust-free surface (if you are not using the slide-warmer).
• Using a pipette, apply the hybridization solution (approx. 58 µL) to the bottom-center of the slide. We use 58µL instead of 60µL to avoid placing troublesome bubbles on the slide. We also leave a few microliters of solution in the pipette, also to avoid placing bubbles on the slide.
• Carefully lower the LifterSlip onto the microarray avoiding bubbles.
• Place the slide face-up in a hybridization chamber.
• Pipette 18 µL of water into the wells at either end of the hybridization chamber.
• Seal the chamber and wrap in aluminum foil to protect from light.
6. Submerge the hybridization chamber in a 42°C water bath and incubate for 14-20 hours.
Note: Do not rush the hyb, we find shortening the Hyb length can affect the data quality.
• Make Post-hybridization solutions.
• Set rcf speed on centrifuge.
APPENDIX 1: CENTRIFUGING MICROARRAY SLIDES
In several steps the microarrays are centrifuged to dry them after washing. This is most easily done using a stainless steel slide rack in a centrifuge with swing buckets that accept microplates (see Figure 1A ). Centrifugation at 500 rcf for 1 to 2 minutes is sufficient to dry the slides. Do not leave the post-hybridized microarrays sitting in a centrifuge for any longer than necessary as it has been reported that ozone degrades Cy dyes.
Alternatively, single slides can be centrifuged in a 50ml tube as follows. Place the slide barcode down in an empty 50ml tube (see Figure 1B) . Centrifuge the uncapped tube 3-4 min in a clinical centrifuge to dry it. Using a Pasteur pipette and working behind the microarray slide (i.e. keeping the pipette on the side that does NOT contain the bar code label), remove the liquid from the bottom of the centrifuge tube. Then dislodge the slide by tapping the top of the tube on a clean surface. By keeping the barcode-side up, you can ensure that any residual fluid does not fall onto the microarray. The hybridization is conducted under a cover-slip in sealed humid chamber. Several specially designed microarray hybridization chambers are commercially available. They are all functionally equivalent -a low volume water/gas proof chamber. We use LifterSlips that have raised edges designed to provide a uniform space between the slide and the cover-slip and thus help achieve homogenous hybridization across the area of the array. The DGRC transcriptome microarrays are approximately 54 x 21 mm as shown in Appendix 2. We use 25 x 60 mm LifterSlips and a hybridization volume of 55µL. There is a knack to assembling a hybridization without trapping bubbles. New users might find it useful to practice setting up sham hybridizations using blank microscope slides, LifterSlips and 55µL of water, to learn the technique.
Assemble hybridizations as follows. Clean off a dust free workspace. Lay the microarray DNA side up on a horizontal surface (a pre-warmed slide warmer if available). Using a micropipette apply hybridization solution to the center of the array without touching the slide ( Figure 3A ). The hybridization solution will form a single bead. Inspect the LifterSlip to identify which side the spacer bars are printed on (the spacer bars look shinier and more distinct from the neighboring clear glass when they are facing up). Using forceps grasp the LifterSlip at one end with the spacer bars facing down. Hold the cover slip at 45 o angle to the slide and gently rest the free end on the slide ( Figure 3B ). Then slowly lower the LifterSlip until it contacts the surface of the hybridization solution ( Figure 3C ). Slowly lower the LifterSlip all the way onto the slide ( Figure 3D ). The hybridization solution will slowly fill the area under the LifterSlip; this may take a while if you use the enhanced hybridization buffer, which is very viscous. If there are a few visible bubbles, they usually disappear during the overnight hybridization. When the coverslip has been lowered it should not be raised or removed until the hybridization is complete. It is however possible to make minor adjustments to its position by nudging it VERY GENTLY with a pipette tip or fine forceps. Place the microarray in a hybridization chamber and add water to the reservoirs ( Figure 3E ). Seal the hybridization chamber ( Figure 3F ). Keep the hybridization chamber horizontal at all times. Wrap the hybridization chamber in foil to protect fluors from light. Incubate the chamber submerged in a water bath or oven set at the appropriate temperature. Do not rest hybridization chamber on the bottom of the water bath where the temperature may fluctuate --raise it up on a support such as a rack or small beaker and place a weight on top to ensure that it does not float off. 
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